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Arrangement and method for height adjustment of the upper attachement 
point of a safety belt. 



The present invention relates to an arrangement and a method for height 
adjustment of the upper attachment point of a safety belt, arranged in a 
vehicle with a vehicle seat which is spring-mounted in the vertical direction. 

BACKGROUND ART 

Height-adjusting arrangements for the upper attachment point of safety belts 
in vehicles are previously known. From US 5,102,166, for example, a height- ^ 
adjusting arrangement for the upper attachment point of a safety belt is 
previously known, where the movement of the attachment point is a function 
of the movement in the longitudinal direction of the vehicle of a seat arranged 
in the vehicle. The movement of the seat is transmitted via a wire to a slide 
which runs in a vertical guide groove which is arranged in the body of the 
vehicle and is positioned at shoulder height of a person sitting in said seat. 
Said guide groove comprises an upper and a lower end-position stop, which 
stops prevent the upper attachment point of the safety belt ending up too 
high or, respectively, low when the seat is located in its rear or, respectively, 
front position. The arrangement descrit>ed above therefore means that when, 
for example, a tall person moves the seat backwards so as to achieve a 
suitable driving position, the upper attachment point is displaced upwards 
and in this manner takes up a position in the vertical direction which is 
optimum for said person. 

However, this previously known height-adjusting arrangement has the 
disadvantage that the movement of the upper attachment point of the safety 
belt takes place only as a function of the movement of the seat in the 
longitudinal direction of the vehicle. As it is common. In particular in lorries. 



TECHNICAL FIELD 



buses and various types of utility vehicle, to provide vehicle seats with spring- 
mounting in the vertical direction in order to improve the comfort of occupants 
of the vehicles, the height of the vehicle seat should also be taken into 
consideration for satisfactory adjustment of the upper attachment point of the 
5 safety belt. 

r — ^ From EP 447,3 64, it is previously known, in a vehicle with a vehicle seat 
which is spring-mounted in the vertical direction, to arrange the upper 
attachment point of the safety belt on the backrest of the vehicle seat, which 
1 0 results in the attachment point being correctly positioned irrespective of the 
springing movement of the vehicle seat. 

Although the known arrangement provides good adaptation of the upper 
attachment point of the safety belt during the springing movement of said 
vehicle seat, it suffers from certain disadvantages. One disadvantage is that 
the construction of the vehicle seat is relatively complicated as it has to be 
provided with strong reinforcements. Another disadvantage is that the vehicle 
seat usually has to be provided with means, for example a wire extending 
between the vehicle seat and the floor of the vehicle, in order to limit the 
springing movement in the event of, for example, heavy braking of the 
vehicle. Furthermore, the abovementioned arrangement means that the floor 
of the vehicle has to be reinforced, which increases the weight of the vehicle. 

DISCLOSURE OF INVENTION 
25 The principal object of the present invention is therefore to provide an 
arrangement and a method for height adjustment of the upper attachment 
point of a safety belt, arranged in a vehicle with a vehicle seat which is 
spring-mounted in the vertical direction, where the upper attachment point is 
arranged so as to follow in the vertical direction the springing movement of 
30 said vehicle seat.^This is achieved by means of an arrangement and a 
method of the type referred to in the introduction, the characteristic features 
of which emerge from independent claims 1 and 1 1 
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Further advantages and objects of the invention can be understood with the 
aid of the claims below and the description below. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention is described below in connection with preferred exemplary 
embodiments and the appended figures, in which 

Figure 1 shows a vehicle seat on which a first preferred embodiment 

according to the invention can be seen. 
Figure 2 shows a height-adjustable deflection means of the present 

invention, 

Figures shows, partly in cross section, an operating lever with an 

associated locking pin in the released position, 
Figure 4 shows, partly in cross section, said operating lever with the 

locking pin in the locked position, 
Figures shows a vehicle seat with an advantageous alternative 

embodiment of the present invention, and 
Figures shows a vehicle seat on which a further advantageous 

alternative embodiment according to the invention can be seen. 

MODE FOR CARRYING OUT THE INVENTION 

Figure 1 shows a height-adjusting arrangement for the upper attachment 
point 2 of a safety belt 1 on a vehicle seat 3 which is arranged in a vehicle 
and comprises a backrest 4 and a sitting surface 5 attached to a seat 
underframe 6. The vehicle seat 3 is spring-mounted by means of a mounting 
arrangement having two pairs of intersecting link arms 8a, 8b, 8c, 8d 
interconnected in an articulated manner at points of intersection 7a, 7b. the 
link arm pairs 8a, 8b and 8c, 8d being arranged on opposite sides of the 
sitting surface 5 of the vehicle seat and being at their ends connected in such 
a manner to the seat underframe 6 and the vehicle floor 9 that the vehicle 
seat 3 is movable in the vertical direction relative to the vehicle floor 9, in 
addition to which spring means (not shown) are arranged so as to counteract 



the movement of the vehicle seat 3 in the direction towards the vehicle floor 
9. A description of a vehicle seat according to the above is given in Swedish 
patent specification SE 366 505 which is incorporated herewith. 



Figure 1 also shows how the safety belt 1 runs out of a belt reel 10. and via 
an upper deflection means 11 arranged at said upper attachment point 2. 
From the deflection means 11, the belt extends, over the shoulder of an 
imaginary occupant, to a second, lower deflection means 12 with an 
associated belt lock 13, which is arranged in a fixed manner in relation to the 
sitting surface 5, and on, over the hip of an imaginary occupant, to a lower 
attachment point 14 arranged in a fixed manner in relation to the sitting 
surface. 

According to a preferred embodiment, the upper deflection means 1 1 and the 
belt reel 10 are mounted in a fixed manner on a slide 15 which is arranged 
displaceably on a guide rail 16. The slide 15 surrounds the guide rail 16. 
which is of rectangular cross section, by means of sliding joints 15a. 15b 
which are shaped so as essentially to surround the guide rail 16 and are 
therefore designed with a corresponding rectangular cross section. 

A first link arm 17 is attached rigidly to the seat underframe 6 and connected, 
via a link arm articulation 18, to a second link arm 19 which is in turn 
connected to the slide 15 by means of an articulated connection 20, springing 
movement of the vehicle seat 3 then bringing about displacement of the slide 
15 and thus of the deflection means 11 arranged at the upper attachment 
point 2. 

Figures 2, 3 and 4 show an especially preferred embodiment where the 
upper deflection means 11 is arranged adjustably in the vertical direction 
relative to the slide 15. In the embodiment shown, the upper deflection 
means 11 is attached by a screw connection 21 to a second slide 22 
arranged displaceably on the slide 15. Said second slide 22 is provided with 
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a locking mechanism comprising a locking pin 23 which is operated by an 
operating lever 24 which is attached pivotably at an articulation 25. When the 
lever is operated counter to spring means (not shown), the locking pin 23 is 
brought out of engagement with locking holes 26 arranged in the slide 15. 
5 movement of the slide 22 relative to the slide 15 then being made possible. 
As a result, it is possible to adjust the upper attachment point 2 to the desired 
height depending on the load (the weight of the occupant) on the sitting 
surface 5 and the height of the occupant. 



10 With reference to Figure 5, an advantageous alternative embodiment for 
transmitting the springing movement of the vehicle seat 3 to the upper 
attachment point 2 of the safety belt according to the invention is described. 
In this embodiment, what is known as a push-pull cable 27, that is to say a 
cable consisting of an outer covering 28 and a wire 29 which can transmit 

15 both tensile and compressive force, is arranged so as to transmit the 
springing movement of the vehicle seat to the upper attachment point 2. One 
end of the wire 29 is attached to a wire attachment 30 arranged in a fixed 
manner in relation to the vehicle floor 9, and its other end is attached to the 
slide 15, in addition to which one end of the outer covering 28 is attached 

20 firmly to an attachment 31 arranged in a fixed manner in relation to the seat 
underframe 6, and its other end is attached to an attachment 32 arranged in 
a fixed manner in relation to the guide rail 16. 

Figure 5 also shows an advantageousalt^^ to 
25 the present invention, of the upper attachment point 2 of the safety belt, 
where the safety belt 1 runs out of a belt reel 1 0, over the shoulder of an 
imaginary occupant and, as already mentioned, on down to the second, 
lower deflection means 12. The result of this is that no upper deflection 
means is required and that the total length of the safety belt 1 can be made 
30 shorter. 
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Figure 6 shows a further advantageous alternative embodiment for 
transmitting the springing movement of the vehicle seat 3 to the upper 
attachment point 2 of the safety belt according to the invention. In this 
embodiment, a first hydraulic piston/cylinder assembly 33 is arranged 
5 between the seat underframe 6 and the vehicle floor 9. and a second 
hydraulic piston/cylinder assembly 34 is arranged between the slide 15 and 
the guide rail 16. Said first and second hydraulic piston/cylinder assemblies 
33, 34 are coupled to one another, by a hydraulic pipe/tube, so that 
compression of the first hydraulic piston/cylinder assembly results in a 
10 corresponding linear expansion of the second hydraulic piston/cylinder 
assembly, and the slide 15 is thus displaced. 




The invention is not limited to the exemplary embodiments described above 
and shown in the figures, but can be varied within the scope of the claims 
15 below. For example, the springing movement of the vehicle seat can be 
detected by an electric sensor and then recreated, at the upper attachment 
point of the safety belt, by an electric motor. Furthermore, said guide rail and 
slide can be designed with a different, for example circular, cross section. 



